INTRODUCTION {#sec1-1}
============

Hemophilia is an inherited coagulation disorder caused by a genetic defect of X-chromosome. It has a general prevalence of about one in every 10,000 people.\[[@ref1]\] Hemophilia is traditionally classified as mild, moderate, and severe based on the level of coagulation factor in a person\'s blood compared to normal individuals.\[[@ref2]\] Symptoms of hemophilia include hemarthrosis (especially in the knee, ankle, and elbow joints), soft-tissue hematomas, bruises, intraperitoneal bleeding, intracranial hemorrhage, and postoperative bleeding.\[[@ref3]\] Recurrent hemarthrosis and soft-tissue hematomas can lead to acute arthropathy, contracture of the joints, and pseudotumors over time. These complications may, in turn, trigger chronic pain, inability, and decreased health-related quality of life.\[[@ref3][@ref4]\] Despite the extensive complications of hemophilia, appropriate treatment will provide patients with a chance of living a nearly normal life with high health-related quality of life.\[[@ref5][@ref6][@ref7][@ref8]\]

Patients with hemophilia (particularly at moderate and severe levels) are often treated with prophylactic therapy to decrease both the duration and severity of bleeding.\[[@ref9]\] Replacement of the missing clotting factors is an effective measure in treatment of the patients with hemophilia. However, 20--30% of the patients with hemophilia A and 5% of those with hemophilia B produce factor VIII and factor IX inhibitors, respectively. This will reduce the efficacy of alternative treatments,\[[@ref10]\] lead to weaker prognosis, decrease quality of life, and increase treatment costs.\[[@ref11]\] Viral infections related to transmission of blood products are other important complications that increase the possibility of cirrhosis, end-stage liver disease, and hepatocellular carcinoma.\[[@ref12]\]

Due to high costs and inadequate specialized care, accessibility to replacement therapy in large scale is limited to developed countries. Unfortunately, such conditions are not available to the majority of patients in developing countries.\[[@ref13]\] In the absence of proper treatment, patients with hemophilia (especially those with severe type of the disease) will experience clinical symptoms; including pain, swelling, and decreased joint range of motion (ROM) in early adolescence that affect their health and quality of life.\[[@ref8][@ref14]\] Therefore, hemophilia in developing countries is managed through options which do not require expensive therapeutic products.\[[@ref15]\]

Control and management of a chronic disease entailidentifying and preventing its complications.\[[@ref16]\] Yet, almost 50% of adolescents with chronic diseases do not completely adhere to therapeutic recommendations.\[[@ref16]\] As patients with hemophilia experience various issues during their adolescence, which is undoubtedly a critical and important.\[[@ref17][@ref18]\]

Previous studies have shown that high-quality informative and educational programs about causes of bleeding are essential for adolescents with hemophilia. Since adolescence is a stage of life full of questions and concerns about identity, self-confidence, and communications, controlling the disease in this period influences almost every aspect of an individual\'s life, including exercise, travelling, and others.\[[@ref19]\] In Iran, the mean age of the patients with hemophilia was reported to be 25.92 ±15.19 years and half of the population was younger than 24 years. Hence, majority of the Iranian patients with hemophilia are adolescents.\[[@ref20]\]

Educating adolescents in preventing complications of hemophilia will not only have remarkable economic benefits, but will also inhibit the unexpected complications due to the use of therapeutic products and enhance the patients' quality of life. In 2002, Mohammad Zadeh *et al*., found that patients with hemophilia in Tehran (Iran) did not exhibit awareness, attitude, and complication prevention practices.\[[@ref21]\] Although the complications of hemophilia result in numerous psychosocial outcomes, to the best of our knowledge, no previous study has evaluated these complications and their prevention methods. On the other hand, limited therapeutic resources in developing countries and ineffectiveness of the existing treatments because of increased inhibitor antibodies in some patients necessitate development of new efficient methods for reducing the disease complications in patients with hemophilia.

Considering the few related studies in Iran, the present study aims to determine the performance of the adolescents with hemophilia with regards to prevention of the disease complications. We hope to facilitate planning of possible future interventions.

PATIENTS AND METHODS {#sec1-2}
====================

In this descriptive-analytical study, the target population included the adolescents with hemophilia whose names had been registered in Iranian centers for hemophilia. The study data were collected using a researcher-made questionnaire, consisting of items regarding the patients' individual and social characteristics and their practice to prevent the complications of hemophilia. In this questionnaire, 30 items evaluated the adolescents' preventive practice which included the following four dimensions: General preventive measures (12 items), dental care (five items), dietary pattern (five items), and physical activity (eight items). These items were responded based on a Likert scale with the following options: 1 (never), 2 (sometimes), and 3 (always). Thus, the total score of the questionnaire ranged from 30 to 90, with higher scores representing better preventive practices. The questionnaire\'s face and content validity as well as reliability were confirmed (Cronbach\'s alpha = 0.87). Considering the wide geographical distribution of the subjects, the questionnaires were mailed and completed through self-report. The process required cooperation of the authorities at local hemophilia institutes.

The patients aged 12 − 19 years who had coagulation disorder were included in the study if they were aware of their disease, were registered in the relevant hemophilia center, were willing to participate, and could answer questions. Using convenience sampling, 108 eligible patients were recruited into the study. After gaining the approval for the study from the Center of Health Policy Research and Hemophilia Center of Iran, coordination with hemophilia institutes throughout the country was carried out. The subjects were provided a thorough explanation about the research and were asked to fill out the questionnaires anonymously. They were ensured about the confidentiality of their information and their right to with draw from the study. Written informed consents for taking part in the study were also received from all the participants. Data collection lasted for 9 months (September 2011--May 2012). The obtained data were entered into the Statistical Package for Social Sciences (SPSS) statistical software, version 13.0 and were analyzed using frequency, mean, and standard deviation and analysis of variance (ANOVA), *t*-test, and Chi-square tests.

RESULTS {#sec1-3}
=======

108 adolescents with hemophilia participated in the study and the data were collected from 11 hemophilia institutes across Iran. Majority of the participants were from East Azerbaijan Province. Male and female participants constituted 84.9% (*n* = 90) and 15.1% (*n* = 16) of the whole population, respectively. Most subjects (*n* = 42, 45.7%) were junior high school students. Moreover, 89.5% of the mothers were housewives and 46.8% of the fathers were self-employed \[[Table 1](#T1){ref-type="table"}\]. Disease-related characteristics of the participants have been presented in [Table 2](#T2){ref-type="table"}.

###### 

Sociodemographic characteristics of the study adolescents with hemophilia
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Disease-related characteristics of the study adolescents with hemophilia
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Results showed in 34 (32.1%), 18 (17.0%), 9 (8.5%), and 11 (10.4%) patients bleeding was controlled during the 1^st^ hour, 1^st^--3^rd^ hour, 3^rd^--6^th^ hour, and after the 6^th^ hour, respectively. Significant percentage of the patients (*n* = 34; 32.1%) were unaware of the duration of their bleeding control.

According to 44 subjects (47.8%), inaccessibility to coagulation factors or the required drugs at the time of incident was the most important factor that inhibited timely bleeding control. Others considered not taking the event leading to bleeding seriously (*n* = 21; 22.8%), not having sufficient information about the circumstances of necessary interventions at the time of bleeding (*n* = 15; 16.3%), and failing to identify the events leading to bleeding (*n* = 10; 10.9%) to be responsible for inappropriate bleeding control. However, two patients (2.2%) had no idea in this regard. The general preventive behaviors taken by the Iranian adolescents with hemophilia have been presented in [Table 3](#T3){ref-type="table"}.

###### 

Frequency distribution of general preventive measures taken by the study adolescents with hemophilia
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Based on the results, only six adolescents (5.7%) did not use coagulation factors to control their disease. Among the 99 patients (94.3%) who used these factors, 46 (47.4%) received assistance from their family members, 37 (38.1%) received the coagulation factor by the help of a healthcare provider, 13 (13.4%) injected the factor themselves, and one (1.0%) used the coagulation factor by himself or with the help of a healthcare provider. The injections were made at home (*n* = 46; 46.5%), in the clinic (*n* = 37; 37.4%), either at home or in the clinic (*n* = 11; 11.1%), or in other places such as hospitals or treatment institutes (*n* = 5; 5.1%).

Majority of the participants (*n* = 64; 61.0%) did not use analgesics to relieve bleeding pain. Among the 44 patients (39.0%) who did, 25 (83.3%) used acetaminophen-codeine. Narcotics, corticosteroids, and even some nonsteroidal anti-inflammatory drugs were also used by other adolescents. Besides, about 85 patients (80.2%) mentioned that they did not use other techniques than drug therapy for controlling the pain arising from the disease. On the other hand, 21 participants (19.8%) stated that they used other techniques, with using ice compress being the most common one (*n* = 8; 44.4%).

Participation in sport activities was reported by only 37 subjects (34.6%) who were active in more than one sport (n=9; 26.5%), went swimming (n=6; 17.6%), played soccer (n=5; 14.7%), went body-building (n=4; 11.8%), played ping-pong (n=3; 8.8%), went cycling (n=2; 5.9%), and were involved in shooting, karate, volleyball, yoga, and walking (n=1 each). The majority of the adolescents (*n* = 43; 70.5%) did physical activities for 5hours a week or less. In addition, four patients (6.6%) exercised for about 5--10 hours a week, four (6.6%) had about 10--20 hours of weekly physical activity, and five (8.2%) had more than 20 hours of physical activity per week. However, four patients (6.6%) were not involved in any kind of physical or sport activities. Also, one subject (1.6%) did not know the exact time she/he devoted to sports \[[Table 4](#T4){ref-type="table"}\].
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Physical activity and its related factors among the study adolescents with hemophilia
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The results of the adolescents' performance in relation to oral and dental care, dietary patterns, and overall preventive dimensions have been presented in Tables [5](#T5){ref-type="table"}--[7](#T7){ref-type="table"}, respectively. Besides, the participants' knowledge of various fields has been shown in [Table 8](#T8){ref-type="table"}. Accordingly, only 33 adolescents (32.4%) were aware of viral infections and their mean score of knowledge was 3.08 ±1.04.

###### 

Practiced oral and dental care among the study adolescents with hemophilia
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Dietary patterns followed by the study adolescents with hemophilia
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Mean, confidence interval, and sum of the patients' scores of preventive dimensions
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Frequency and mean scores of knowledge of viral infection among the study adolescents with hemophilia
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The results indicated no significant relationships between the participants' demographic characteristics and their preventive practice. However, the results of ANOVA demonstrated a significant relationship between coagulation disorders and the participants' preventive practice mean scores (*F* = 2.95, degrees of freedom (df) =4, *P* = 0.03). Accordingly, the mean scores of the adolescents with hemophilia A (2.05 ±0.35) and hemophilia B (2.20 ±0.19) were higher compared to those of the adolescents affected by Von Willebrand (1.59 ±0.25). Also, the results of independent *t*-test showed a significant relationship between using pharmacological pain relief methods and the participants' preventive practice scores (t =−2.36, df = 103, *P* = 0.02). The adolescents who did not use pharmacological pain relief methods (2.10 ±0.34) had better preventive practice in comparison to those who used these methods (1.94 ±0.3).

With respect to relationships among the categorical variables, results ofChi-square test revealeda significant relationship between sex and coagulation disorders (χ^2^ = 2 6.84, df = 4, *P* = 0.0001). Accordingly, all the adolescents with hemophilia A and B were male; in this regard female adolescents had milder coagulation disorders. The study results showed a significant relationship between the disease severity and the individual injecting the factor) χ^2^ = 23.07, df = 6, *P* = 0.001). Injection of coagulation factors was done by family members in the majority of the patients with moderate and severe disease, but by healthcare staff in those with mild disease. There was also a significant relationship between participating in physical activities and coagulation disorders (χ^2^ = 10, df = 4, *P* = 0.04). The ratio of the patients with hemophilia A who avoided physical activities to those who did such activities was 1.75. This ratio was higher compared to other coagulation disorders. Moreover, a significant relationship was found between the number of hours of doing physical activities and the disease complications (χ^2^ = 27.25, df = 15, *P* = 0.02). The participants who did physical activities for 5hours a week or less had morecomplications compared to the others. However, no significant relationships were observed between other disease-related characteristics and the patients' preventive practice.

DISCUSSION {#sec1-4}
==========

This study surveyed the practice of hemophilic adolescents in prevention of the complications of hemophilia. In this research, the majority of the participants was male and had severe hemophilia. Besides, a significant relationship was observed between gender and coagulation disorders and all the adolescents affected by hemophilia A and B were male, while female adolescents had milder coagulation disorders. Hemophilia usually affects men; thus, daughters of hemophilic men can be asymptomatic carriers of this disease.\[[@ref22]\] In fact, a woman inherits hemophilia in case her father has hemophilia and her mother is a carrier of hemophilia, which is very rare.\[[@ref22]\] In the present study, many of the subjects had received the coagulation factor since birth up to the age of 1 year. In severe and mild hemophilia, the disease symptoms are often demonstrated clearly and, consequently, the disorder is diagnosed in early life.\[[@ref23]\] Because hemophilia has dramatic effects on social, economic, physical, and emotional life of hemophilic patients and their families\[[@ref24]\] and its complications are serious and plentiful in severe type of the disease, measures are necessary to be taken to prevent the complications of this coagulation disorder.

In the current study, the commonest complications experienced by the patients were swelling and joint pain. From the viewpoint of the majority of the participants, pain was an almost persistent feeling which was sometimes combined with other complications. Physical condition of joints is considered as the best indicator of the efficacy of treatment modalities and the whole health system for patients with hemophilia.\[[@ref25]\] Arthropathy is a clinical result of frequent hemarthrosis in patients with hemophilia, which in turn leads to pain, inability, and reduced quality of life.\[[@ref26]\] Initiation of prophylaxis at early stages of life, when limited hemarthrosis has been experienced, will improve joint conditions. Hence, early prophylaxis is currently a standard treatment.\[[@ref27]\] Zandian *et al*., studied 138 Iranian patients with hemophilia A and B and found the mean severity of arthropathy to be higher than that reported in similar studies performed in France and Spain. However, the mean annual use of factors VIII and IX was lower compared to other studies.\[[@ref28]\] Unfortunately, lack of access to the required coagulation factors in Iran forces the health system to control hemarthrosis in patients with hemophilia only when necessary. In the present study also, more than half of the patients used coagulation factors only during bleeding. Treatment strategies for hemophilic arthropathy must focus on prevention of musculoskeletal complications arising from recurrent hemarthrosis.\[[@ref26]\] Therefore, patients, especially adolescents, with hemophilia have to be provided with support to improve their practice towards effective prevention of different complications of their disease.

Few participants in our study were following a physiotherapy program. Physiotherapy helps maintain joint ROM and functionality, reduces swelling and pain, maintains the muscles strength, and prevents injuries.\[[@ref13]\] After every coagulation factor injection, the patient has to adhere to an exercise program to enhance joint motion, reinforce progress, learn the correct method of walking, control pain, and perform physiotherapy at home.\[[@ref29]\] Physiotherapy is also an essential part of the rehabilitation process in cases of severe joint injury and surgery. Preventive physiotherapy can strengthen the muscles around joints and improve motion, flexibility, and balance. A skilled physiotherapist can provide patients with recommendations regarding appropriate lifestyle and techniques to prevent and control bleeding and other musculoskeletal problems.\[[@ref29]\] Apparently, as most of our subjects did not participate in a physiotherapy program, they were suffering from numerous disease complications. Since adolescence is a critical period in formation of a proper mental image, adolescent patients with hemophilia must be provided with facilities complementary to coagulation factor therapy (e.g., physiotherapy) to promote their health status and reduce the intensity of the disease complications.

More than two-third of the participants in this study did not have any knowledge regarding viral infections and others reported a little information about transmission routes and viral diseases' symptoms. According to the previous researches, 67 and 78% of the adolescents with hemophilia did not have knowledge of viral transmission routes of hepatitis C and B, respectively.\[[@ref16]\] Nowadays, many hemophilic patients are treated by coagulation factors prepared through recombination techniques or produced byplasma-derived factor concentrates through advanced viral inactivation method which decreases the threat of viral transmission. Nevertheless, there is a possibility of contamination with viral infections in consumers of blood products.\[[@ref30]\] Therefore, planning to improve the knowledge of viral disorders has a vital impact on prevention of some related complications.

Only about one third of the participants in the current study controlled bleeding during its first hour. The most important obstacles against proper and timely interventions to control bleeding were inaccessibility to coagulation factors or other required drugs at the time of the incident and not taking the event leading to bleeding seriously. According to the National Hemophilia Foundation and the Centers for Disease Control and Prevention in the USA; more than two-third of the adolescents with hemophilia failed to control bleeding during its 1^st^ hour due to inappropriate diagnosis and treatment of bleeding.\[[@ref16]\] The relative contradiction between the results of the current study and those of the previous researches about the obstacles against timely management of bleeding might be attributed to differences in the existing facilities for hemophilic patients (particularly accessibility to coagulation products) in developing and developed countries. In cases of impracticability or inappropriateness of prophylaxis as a standard care in hemophilic patients (limitation of sources and possibilities),\[[@ref31][@ref32][@ref33]\] bleedings which require treatment must be treated as soon as possible.\[[@ref34]\] Quick treatment is of utmost importance since the skeletal system of an adolescent person is very sensitive to complications of hemophilia and severe structural defects may develop quickly.\[[@ref13]\] Prevention of bleeding events through timely treatment inhibits hyperemia in joints as well as the subsequent inflammation and potential hemophilic arthropathy. The treatment should continue until the complication is alleviated and joint ROM and muscular strength are enhanced as much as possible.\[[@ref13]\] Our participants used coagulation products to treat their bleeding. However, besides accessibility to coagulation factors, patients with hemophilia require comprehensive knowledge about the symptoms of bleeding and the importance of using coagulation factors soon after bleeding or even when they doubt bleeding.

In the current study, majority of the families administered coagulation factor. Additionally, a significant relationship was found between the disease severity and the individual injecting the factor. Injection of coagulation factors was done by family members in majority of patients with moderate and severe types of disease and by healthcare staff in those with mild disease. With hemophilia being a chronic disease and treatment centers being inaccessible, independent injections by patients or their families are necessary to prevent the complications of the disease. Complementary educations to update patients' knowledge and periodical control of their practice are thus critical.

Most adolescents in the present study did not keep ice bags in the freezers of their houses or in their bags. They also had poor performance in reporting high fever when using intravenous injection tools, keeping the injured limb above the heart level, relieving pain using warm compress, and referring to related institutes to get information about the successful treatment process. Moreover, they only sometimes performed other preventive behaviors, such as keeping the injured limb motionless at the time of bleeding, using appropriate cover for ice, and frequent inspection of motion of their joints. Since the mentioned interventions have a major role in controlling the complications of hemophilia, poor performance of the patients might have been caused by their unawareness of and inattention to the preventive interventions. The findings of the current study revealed a significant relationship between coagulation disorders and the participants' mean score of preventive practice. Accordingly, the mean scores of the adolescents with hemophilia A and B were higher than those of the adolescents affected by Von Wille brand. This is probably due to the fact that the adolescents with serous kinds of coagulation disorders have better preventive practice to avoid the unpleasant complications of their disorder.

More than half of the participants in this study did not use analgesics to relieve pain. Drugs, such as acetaminophen, can be effective in controlling or relieving pain. Yet, it must be considered that most analgesics available in drug stores contain compounds of acetylsalicylic acid (ASA), that is, the active element of aspirin; while the individuals with hemophilia must avoid products which contain aspirin. Aspirin prevents clot formation and clumping of platelets and may hence aggravate bleeding in hemophilic patients. Other analgesics, such as Advil and ibuprofen, may also worsen bleeding through disturbing the function of platelets.\[[@ref35]\] Safer options include paracetamol, acetaminophen, and milder analgesic narcotics;\[[@ref13]\] and the patients must be provided with the necessary training in this regard.

Less than one-fourth of our participants used techniques other than drugs to control their pain. Lack of movement may not be necessary for patients with mild hemarthrosis. RICE strategy (rest, ice, compression, and elevation) can also be useful in pain relief.\[[@ref36]\] Ice bags can be used for 20 min every 4--6 hours until pain is relieved. Protection of joints by splints, slings, or compression bandages can be beneficial, too. After bleedings in extremities, patients have to rest in bed for 1 day, elevate the limb while sitting for 3--4 days, avoid imposing weight, and use a crutch or a wheelchair at the time of walking.\[[@ref36]\] As bleeding control relieves pain, after coagulation factor injection, patients with hemophilia need to benefit from some sort of nonpharmacological techniques, such as rest, ice, compression, and elevation of limb, to effectively relieve pain and prevent its complications. Since hemophilia is a chronic disease with recurrent pain that influences the patients' mental and physical conditions, such nonpharmacological methods can be safe, cheap, and accessible options to treat pain. On the other hand, most adolescents in the current study did not use drugs to relieve pain resulting from bleedings and these participants had better preventive practice in comparison to the others who used pharmacological methods of pain relief. Therefore, improving the patients' well-being and quality of life requires informing them about the importance of nonpharmacological pain relief methods.

A small proportion of our participants were involved in sport activities and many of them played more than one sport (particularly swimming and soccer). Similarly, Fromme *et al*., found that 88.6% of the adolescents participated in one or more sport fields for fun. They reported swimming, tennis, and soccer as the most common sports. Moreover, adolescent and adult patients in their study considered entertainment and social aspects to be more important than the health aspect in selecting a sport.\[[@ref37]\] The majority of the participants in our study were involved in physical activities for at most 5hours a week. Besides, the participants who were active for 5 hours or less a week had significantly higher complications compared to the others. In addition to general effects on metabolism and the cardiovascular system, physical activity can reduce the complications of hemophilia through muscle strengthening, which in turn improves the condition of the joints and finally decreases the complications of bleeding.\[[@ref37]\] Based on a research by National Hemophilia Foundation in the USA and the Centers for Disease Control and Prevention, 60.0% of the patients with hemophilia avoided or had limited physical activity to prevent or decrease the complications of hemophilia.\[[@ref16]\] Furthermore, the present study findings indicated a significant relationship between participating in physical activities and coagulation disorders. Accordingly, the number of patients with hemophilia A who avoided physical activities was considerably higher than those who participated in such activities. Although a significant number of respondents in the study by Fromme *et al*., played ball sports,\[[@ref37]\] the research results demonstrated vulnerability risk in ball sports to be one in 5.5 individuals.\[[@ref38]\] According to Fromme *et al*., most adolescents were interested in high risk activities, such as soccer.\[[@ref37]\] Nonetheless, patients with hemophilia are recommended to participate in safe sport programs and proper exercises to promote their physical functionality.\[[@ref39]\] As a result of such recommendations, there is a high rate of quitting sport activities among these patients.\[[@ref40]\] A sport will be practiced regularly by patients only if it is viewed as fun and has a positive image among their healthy peers.\[[@ref41]\] Hence, activities for patients with hemophilia have to be selected in collaboration with specific care centers and the responsible physician by taking every individual\'s conditions and interests into account.

Our participants did not have appropriate behaviors in consulting with their physicians or physiotherapists before selecting a sport, having a card or special medical bracelet for informing others about their disease, performing activities when the coagulation factor has the highest effect, using protective tools such as a hat or a pad on vulnerable parts of the body, and doing exercises in centers for patients with hemophilia. The adolescents stated that they did not attend centers for hemophilic patients probably due to absence of consulting centers to inform patients about appropriate sports based on their individual conditions. Yet, centers providing sport services under supervision of hemophilia treatment centers can be effective in prevention and control of disease complications.

Generally, participants of the present study had favorable performance in oral and dental care. Most of the adolescents, were not referred to the dentists collaborating with hemophilia centers. This might have been due to inaccessibility to these centers or unawareness about the existence of such centers. Ina recent study, Alpkilic *et al*., reported that the prevalence of brushing was significantly higher in the healthy control population than in the patients with hemophilia.\[[@ref42]\] In addition, Saxena and Shashikiran found that the prevalence of dental caries was 87.19% among 11--15-year-old patients and suggested dental treatment to be necessary for these patients. Hence, dentistry services are required to prevent oral diseases in hemophilic patients.\[[@ref43]\] Furthermore, Alpkilic *et al*., concluded that management and control of oral diseases in patients with hemophilia should start from childhood. As parents play a major role in the care provided for children, they must also receive recommendations about the importance and necessity of oral care.\[[@ref44]\]

Our study participants did not follow an appropriate dietary pattern. They did not avoid stimulating and spicy foods, use laxatives incase of constipation, and prevent fatness. Shunning stimulating foods and inhibiting constipation can help prevent bleeding in the digestive system of patients with hemophilia. In addition, a diet rich in iron can compensate for the deficiency of some necessary nutrients in the hematopoiesis process. Considering the lower rate of physical activity among these patients compared to the healthy population, their diet must keep their proper weight and prevent osteoporosis.

The limitations of this study included problems resulting from insufficient facilities in some hemophilia institutes, impossibility of communication and coordination with some institutes, some institutes' inaccessibility to adolescents because of patient referral system in some provinces, lower population of adolescents with hemophilia than other age groups in the country, unwillingness to cooperate, and not returning the questionnaires. Despite the frequent efforts in order to cooperate with hemophilia institutes throughout the country, only 11 institutes cooperated in this research. Other study limitations were inaccuracy of the participants in answering the questionnaire items due to fatigue or disease-related conditions and the small sample size, especially in different categories of coagulation disorders.

CONCLUSIONs {#sec1-5}
===========

The results of the present study demonstrated that Iranian adolescents with hemophilia did not exhibit favorable practice in some fields of prevention of disease complications. Therefore, such patients should be provided with adequate information to prevent the lifelong and fatal complications of the disease. Appropriate management and control of hemophilia is a key factor in decreasing and preventing long-term problems which cause high disease management costs. When resources and possibilities are limited, education is the cornerstone of hemophilia care.\[[@ref45]\] Even with limited number of coagulation products, it is possible to improve hemophilic patients' lives in developing countries through education, prevention, and complementary cares. National associations of hemophilia in developing countries play an important role in increasing awareness, education, and supporting the families of the patients with hemophilia.\[[@ref15]\] Nevertheless, preventing the disease complications in adolescents cannot be possible without solid planning, provision of necessary facilities, collaboration of several medical and educational teams, and considering the patients' individual characteristics. Moreover, patients' knowledge and practice must be evaluated periodically. In necessary cases, interventions should also be carried out to improve such patients' well-being and quality of life. Such interventions cannot only decrease the heavy load of treatment costs, disabilities, and lifelong physical and mental hemophilia complications, but they can also optimize the allocation of national budget.
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